Introduction

P
hysical activity (PA) in general and its high intensity in particular influences positively health and fitness, 1 reduces the risk of several diseases, 2, 3 promotes mental health and well-being 4 and reduces stress, 5 while lack of or minor PA is related to poor development of health 6 and mental and social problems. 7 Through its impact on a schoolchild's health and vigour-and through that, on improved school performance-PA is a potential factor in the promotion of favourable educational and socio-economic careers during the life course and especially, in adolescence where the turbulence of puberty and increasing academic demands from school converge. In the debate of the influences of PA, this aspect has been of less interest.
Achievements at school may be a mediating factor between PA in childhood and favourable educational routes leading to high social and educational positions when reaching the adult age. Several studies have shown a positive association between PA and educational achievement. 8, 9 In his review of PA at school and academic outcomes, Taras 10 concluded that there may be short-term improvements of determinants of school performance (such as improved concentration), but long-term improvements of academic achievement as a result of more vigorous PA, is not well substantiated.
Young people's PA practices and educational performance are influenced by their living conditions. Children of higher social classes tend to be more physically active than their counterparts in lower social classes, [11] [12] [13] as well as more likely to do well at school and to attain high educational levels.
14 When studying the association of PA in adolescence and the development of educational and socio-economic careers, socio-economic conditions of the family need to be taken into account.
The aim is to investigate the relationship of PA in adolescence with educational level and socio-economic position (SEP) in early adulthood. A potential mediating effect of school performance and the confounding effect of the childhood socio-economic background is analysed.
Methods
Study design and data
A longitudinal study design was constructed by combining data collected in 1981, 1983, 1985, 1987 and 1989 in the Adolescent Health and Lifestyle Survey (AHLS, Finland) with data from national registries. Nationally representative samples of 14-and 16-year olds born within a specified range of birth dates in July 1964 July , 1966 July , 1968 July , 1970 July and 1972 were drawn from each study year, from the Population Register Centre. The baseline population consisted of 13 446 persons, of whom 10 498 responded to the surveys. The response rate was 78% (89% among 14-year-old girls, 81% among boys; 77% among 16-year-old girls, 68% among boys). Each year, a structured and self-administered postal questionnaire was sent out in February and followed by two re-inquiries to non-respondents.
Follow-up data, the highest attained educational level and SEP were obtained from the Register of Completed Education and Degrees containing information on the highest attained educational level of every resident. 15 We excluded 125 baseline respondents who died during the follow-up (0.93% of the sample), as well as non-respondents to the questionnaires and non-respondents to the single questions from analyses concerning these questions.
The follow-up ended at the end of 2001. The participants had by then reached ages 28-38 years. By that age, most people had completed their education. 16 Statistics Finland performed the data linkage according to a contract, which specified the rights and duties of both parties, including the obligation that the identities of the respondents are not disclosed. The identification information of the participants was not available for the researchers. The study protocol was approved by Data Protection Ombudsman.
Outcome variables
Highest attained educational level described the person's highest completed education by the end of the follow-up, based on the classification of educational levels used by Statistics Finland: 16 high (lower degree level tertiary or higher; at least 15 years of education), middle (combines upper secondary: 11-12 years and lowest tertiary: 13-14 years), low (basic or lower secondary: 9-10 years; people with no information on education after the compulsory schooling) (table 1) .
SEP at the end of the follow-up classified by Statistics Finland was as follows: high (entrepreneur, upper white collar), middle (lower white collar), low (blue collar; includes pensioners, the unemployed, conscripts, status unknown). The last four groups were placed in blue collar because they were a small group whose likelihood to belong into this group is high. Information on SEP could not be linked for 214 (2%) individuals (e.g. moved abroad). These people together with those whose SEP was 'student' at the follow-up (n = 512, 5% of the sample) were excluded from the analyses of SEP (table 1) .
Baseline variables
Type of PA was measured by four items: 'How often do you participate in sports or recreational physical activity during your leisure time?': (i) in a sports club; (ii) in a school sports club (outside physical exercise lessons); (iii) in some other club or association; and (iv) informally, alone or with your friends. Each item was answered on a 7-point rating scale: not at all, less than once/month, 1-2 times/month, around once/week, 2-3 times/ week, 4-5 times/week, around every day. Two variables describing the type of activity were formed, namely frequency of PA organized by sports clubs and frequency of spontaneous PA, both classified as follows: at least 4-5 times/week, 2-3 times/week, around once/week, less often. The first one was a re-classification of the first item, while the latter one was a combined variable constructed by using the three last mentioned items of the question. The original seven response categories were first recoded, i.e. rescaled to denote times per month: 1 (original value) = 0 (new), 2 = 0.5, 3 = 1.5, 4 = 4, 5 = 10, 6 = 18, 7 = 28. After this, a sum of these three item variables was calculated. Finally, the summary variable (ranging from 0 to 84) was restored to the original scale by categorizing the values: 0 = 1 (not at all), 0.5 = 2 (less than once a month), from 1 to 1.5 = 3 (1-2 times a month), from 2 to 4 = 4 (around once a week), from 4.5 to 10 = 5 (2-3 times a week), from 10.5 to 18 = 6 (4-5 times a week), from 18.5 to 84 = 7 (around every day). This variable was then categorized, as was the variable indicating sports clubs activity. The intensity of PA was measured by a question: how much breathlessness and sweating do you experience when you engage in PA? The categories were high (a lot), moderate, low (a little), not at all (including does not participate in PA).
Childhood socio-economic background was described by two indicators. Father's or other guardian's occupation was, in every baseline year, classified according to the status classification of the Statistics Finland from 1989: upper white-collar employee, lower white-collar employee or farmer, blue-collar employee. Father's or other guardian's educational level: high (>12 years), middle (9-12 years) and low (at most 9 years). Mother's education and occupation was not measured.
School performance described the adolescent's personal social position in the class. The respondents themselves assessed their positions in the class comparing the school-marks in their preceding school report to the class average. The categories were much better, slightly better, about class average, below class average. At the age of 16 years, the adolescents who were not at school were classified in the lowest category (7% of the age group) because this is a sign of an unfavourable educational career in Finland. Excluding them did not change the results.
Statistical analysis
The outcome variables were measured on ordinal scales. However, the cumulative logistic model could not be applied because the proportional odds assumption did not hold. As the odds ratios (ORs) varied according to the cut-off points of the distributions of the outcome variables, multinomial logistic regression analysis 17 was used. First, the univariate associations between the outcomes (highest attained educational level and SEP) and the PA variables (PA organized by sports clubs, spontaneous PA, the intensity of PA) were studied. Second, multivariate models were fitted to find out the independent associations of each PA variable with the outcomes (Models A) and, then, to see whether taking account of a: Those who died during the follow-up, are not included b:At the age of 16 years, people not at school were classified in the group 'below average' c: SEP not available or 'student' SEP childhood socio-economic background (Models B) and childhood socio-economic background + school performance (Models C) accounted for the associations. To study, whether the 16-year olds in the lowest school performance group and not attending school might differ from the rest of the respondents in the study group, the analyses were repeated excluding these adolescents. Only some minor one decimal reduction in some of the ORs and their 95% confidence intervals (95% CIs) took place, which had no impact on the results and conclusions made from them. Thus, the non-school attendants do not differ from the rest of the age-mates in their associations between PA and the outcome variables.
Boys and girls were analysed separately and the baseline year was forced in each model. The model parameters were presented as ORs with 95% CIs. For each predictor, the category with the lowest probability of the higher levels of the outcome variable was taken as reference group. A P < 0.05 was used as a cut-off point for statistical significance. The SPSS 16 for Windows was used.
Results
Educational level in adulthood
Univariate analysis
Boys: participation in spontaneous PA and high intensity of activity predicted statistically significantly the attainment of the two highest educational levels (table 2). The higher the level of the activity, the bigger was the probability of attaining the highest level; the chance of attaining the highest level was 7-fold among those having participated in high intensity activity compared with the physically inactive. Sports clubs activity was predictive of the highest educational level only.
Girls: each PA variable predicted both of the two highest educational levels (table 2) . Particularly, sports clubs activity practiced at least four times a week strongly predicted the highest educational level. The chance of attaining the highest educational level was highest, 5-fold, among those having participated in high intensity activity compared with the physically inactive.
Multivariate analysis
Boys: the independent effect of spontaneous PA on the highest educational level was obvious (table 3; Model A) and the intensity level of PA retained its independent association with both of the two highest educational levels. Sports clubs activity did not independently predict educational levels; only a very modest influence on the highest educational level was observed. Controlling for childhood socio-economic background (Model B) slightly reduced the associations between spontaneous activity and educational level and that between intensity of activity and educational level. However, the influence of the intensity level of activity on the highest educational level was partly confounded by childhood socio-economic background. Taking account of the adolescent's school performance in addition to childhood socio-economic background (Model C) did not change the statistically significant association between the intensity level of activity and the attained educational level. The modest association between spontaneous PA and educational level vanished in this model.
Girls: all three activity variables predicted both of the two highest educational levels independently of each other (Model A; table 3). Sports clubs activity and any intensity level of activity independently predicted attaining a middle level education, while the effect of spontaneous activity was not remarkable. Taking account of childhood socio-economic background (Model B) did not alter the associations Table 2 ORs and 95% CIs for univariate associations between educational levels and SEP in adulthood and the PA variables in adolescence a: Baseline survey year was included in the model b: Statistically significant associations in bold c: The reference category for both outcomes: low between PA variables with educational levels, except for the association between having been active in sports clubs at least 4-5 times a week and attaining the highest educational level. When taking account of school performance, in addition to childhood socio-economic background, no statistically significant associations remained between spontaneous PA and educational levels (Model C).
SEP in adulthood
Univariate analysis
Boys: all three PA variables predicted the two highest SEPs statistically significantly (table 2) . Sports clubs activity rather than spontaneous activity predicted occupying the highest SEP. Having practiced PA at least on moderate intensity level predicted attaining either one of the highest SEPs. Girls: each PA indicator predicted the two highest SEPs in girls as well (table 2) . While among boys, all types of PA equally strongly predicted attaining either one of the higher SEPs, among girls they more often predicted reaching the highest SEP. Particularly, participation in sports clubs activity at least twice a week predicted reaching the highest SEP among girls.
Multivariate analysis
Boys: the intensity level of activity as well as sports clubs activity at least twice a week showed an independent association with SEP, while participation in spontaneous activity did not (Model A; table 4). When taking account of childhood socio-economic background, (Model B) only the intensity level of activity independently predicted SEP. The inclusion of the adolescent's school performance, in addition to childhood socio-economic background (Model C), did not change the statistically significant association between SEP and the intensity level of PA.
Girls: each one of the PA variables independently predicted SEP (Model A; table 4). Taking account of childhood socio-economic background (Model B) did not change much; only the association between sports clubs activity practiced at least 4-5 times a week and the highest SEP was accounted for by the background. The inclusion of the adolescent's school performance, in addition to the indicators of childhood socio-economic background (Model C), accounted for the association between the intensity level of physical activity and the highest SEP.
Discussion
Participation in physical activity in adolescence predicted higher educational levels and socio-economic positions at early middle age (in the age group of 28-38 years). The association was found both for sports clubs and spontaneous leisure time PA and particularly for the intensity of activity, which was the strongest predictor. The predictive effect of PA for SEP at early middle age was weaker than that for educational level. Childhood socio-economic background slightly confounded the associations while part of the predictive effect was mediated through school performance. In boys, the statistically significant associations between the intensity of PA and educational level remained after accounting for school performance. In girls, school performance accounted for the a: Baseline survey year was included in the model b: Statistically significant associations in bold c: The reference category for both outcomes: low major part of the associations between spontaneous PA and educational levels and between the highest intensity PA and educational levels. As to SEP, school performance accounted for the association between intensity of activity and the highest SEP among girls, but it did not have any effect on the associations between the activity indicators and SEP among boys. Whether PA behaviours influence school performance or vice versa or whether there is intertwining between PA and educational or socio-economic careers in adolescence is poorly understood. There is some evidence about the existence of an association between PA and success in education. 8, 9 . However, a review of research showed that relatively few studies have explored the relationship between PA and academic outcome, particularly a long-term one. 10 One possibility is that success in physical activity adds to self-confidence and makes the person believe in himself or herself also in school work and, consequently, to strive for high levels in education and SEP. Several measurement points would be needed to study the direction of the association: whether success at school increases the tendency to participate in PA, or is it the activity itself that creates physical and psychological energy needed to make the best of the educational supply in a country. PA may act as an empowering or buffering factor, preventing a young person from missing out on career opportunities and increasing resources to make maximal use of the opportunities available in a society.
In adulthood, the total amount of activity and sports participation are greatest in the middle classes 18 and the activity pattern in youth may anticipate this kind of a lifestyle later in adulthood. One line of research to enlighten the way how middle class activity patterns develop would be to study the operation of different motivating factors, which have an impact on physical activity, educational pursuits or both. In adolescence, factors motivating physical activity could be linked with appreciation of activity, vigour and prowess in the modern society. Among young men, being sporty and having athletic ability is among the most significant criteria for achieving high social status and popularity among peers 19, 20 as well as high self-esteem. 21, 22 The same phenomenon is to an increasing degree observable among girls as well. 23 Participation in activity with age-mates has also been found to add to opportunities to grow a supportive social circle, 24 to learn new social skills 25 and enhance personal development. 26 All these elements may be involved in the development of the more favourable educational and socio-economic careers of adolescents who vigorously participate in PA. PA behaviours may thus also constitute factors in the production of inequality in health and well-being when the young reach adult age.
An interest in PA often develops into a permanent habit prevailing in adulthood, 27 and the higher one's social position, the more likely one participates in PA. 28, 29 In a recent study, childhood socio-economic conditions were found to have both a direct and indirect effect through adulthood socio-economic conditions on educational differences in leisure-time PA in adulthood. 30 Based on the research at hand, part of the impact of familial factors on PA may be mediated by school performance. We cannot exclude the possibility of residual confounding having effects on the results, but some other factors should be controlled as well, which might entail differences in the supply of opportunities for both PA and choices of educational routes or reference groups modelling educational values and patterns of PA behaviours. These factors may include, e.g. characteristics of the region of residence, the quality of family or peer relations or youth culture. These and some other plausibly crucial factors, such as physical or mental diseases or various personality traits (e.g. self-esteem), could not be controlled in this study. The impact of PA on educational careers may differ in various stages of age of adolescent development. When we did the analyses separately in the age groups, the impact of PA on the outcomes was slightly stronger at an older age of 16 years when compared with age of 14 years.
Study limitations
The boys' lower participation rates in the surveys led to a slightly higher proportion of women in the follow-up as compared with the entire Finnish population of the same age. 16 In health-related studies, non-response has been associated with low parental educational level, poor school performance and negative health behaviours. 31 This kind of selection has impact on the associations found in the study among the boys, if the associations between these three factors among the non-respondents are different than among the respondents. This, however, is not known but unlikely. On the other hand, the respondents were representative of the Finnish population according to the distribution of educational levels. The number of respondents corresponded with the official statistics in 2000 showing that 83% of 25-to 39-year-old Finnish people had acquired a qualification in upper secondary school, vocational institute or university. 16 The measurement of school performance was done at the same surveys as the measurement of PA. This means that conclusions on whether school performance is a mediating factor in predicting adulthood positions cannot be causally verified. The baseline data were self-reported. The responses may depend on the social desirability of the studied qualities in families and among peers and this might particularly apply to the frequency and intensity of PA. The questions on PA could not be validated in this study, but the questions have been widely used in various studies on adolescent health behaviours since the 1970s. 32, 33 There is evidence that the reliability and validity of self-reported behavioural measures is good in adolescence 34 and that the validity of PA questionnaires among adolescents has been shown to vary between high and very low. 35 The repeatability of the AHLS self-reported measurements were tested in the 1995 and 1997 surveys (a retest after 1 month) and shown to be good. -coefficients for the PA variables varied between 0.4 and 0.6, partly reflecting the real variability in adolescents' PA, for father's or guardian's occupational position and educational level from 0.7 to 0.8 and for the school career variables between 0.7 and 1.0. 36 If any, the possible problems in the reliability or validity of the self-reported PA in this study could have diminished the relationships between the outcomes and the PA variables.
Conclusions
Active participation in PA in adolescence predicts higher educational levels and social positions in early middle age independently of the child's socio-economic background. Improved school performance may be a mediating factor. Opportunities for participation in PA, offered to all adolescents, could contribute to levelling off the unequal social prospects of the young coming from lower social backgrounds.
Participation in PA and particularly, its high intensity in adolescence predicts higher educational levels and SEP in early middle-age. The impact of PA on educational levels and SEP is largely independent of childhood socio-economic background. School performance is intertwined with PA during the course of educational career and, particularly, among girls, intensive PA and good school performance together lead to the highest educational level and highest SEP. PA behaviours in adolescence are a potential mechanism in generating better health of higher socio-economic and educational groups in adult age. Opportunities offered to all adolescents to participate in PA could be a factor in levelling off the unequal social prospects of the young coming from different social backgrounds. 
Introduction
C
hildren who walk or cycle to school have higher general levels of physical activity 1,2 and better cardiovascular fitness (if cycling). 3, 4 It helps children develop environmental skills and independence, 5 relieves parents of the stress of driving children to school 6 and decreases traffic congestion around schools. 1 Walking or cycling to school-here called active commuting-depends both on attitudes and perceptions 7 and on supportive policies from various sectors, including but not limited to transport, education (e.g. school location) 1 and environment (both actual and perceived). 8, 9 Being highly context dependent, the prevalence of active commuting varies greatly between countries and settings. 1 Studies from European countries-e.g. Sweden, 3 Estonia, 3 Switzerland, 10 UK, 7, 11, 12 Denmark, 4 The Netherlands 13 and Spain 14 -report relatively high rates, ranging from 50% to 85%. In contrast, in the US, nationwide, 15, 16 statewide (NC, CA) 17, 18 and smaller surveys report figures from under 5% to 50%, [15] [16] [17] [18] [19] [20] with higher rates in western than in southern states. 1, 15 Other high-income countries like Canada and Australia show intra-country variations from 30% to 60% 21, 22 and 15% to 60%, [23] [24] [25] respectively. In
